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Title: 

BASE POLYMER FOR RESIST COMPOSITION, RESIST MATERIAL AND 

METHOD FOR FORMING PATTERN 

Abstract: 

PROBLEM TO BE SOLVED: To obtain a chemical amplification negative type resist 
material having a high crcss-Imkmg efficiency and a high sensitivity. SOLUTION: This 
base polymer for a chemscaf amplication negative type resist comprises a recurrmg unit 
represented by general formula (1) (wherein R1 Is a 1-10G linear, branched or cyclic alkyl 

group in whsch the carbon atom dsrectly bonded to the oxygen atom is primary or 
secondary; R2 Is hydrogen atom or a 1-1 OC linear, branched or cyclic alky! group; m and 

n are each G<m<5; and G&It;mSdt;5). 
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— ;b) yW^y, ex ( t e r t-T5/bX7b*- 
)V) 'JTY^9y. 1 -^:?u^y/bX;b*-/b- 1 
- ( t e r t -X'f7bX/b*-/b) yTV'^^y, 1 - 
y U ^ 7bX 7b* ~/b - 1 - ( t e r t ~T 5;bX 
yTV^^y, l-tert-7S/UW 
-7b~ 1 - ( t e r t -X^VbX/b*— /b) 

y^<nVTV*$>WRfc, ex-o- ( P -Hi/xy 

X;b7ft— 7b) -a-i/^^b^U^W^ ex-o- 
(p-b;l/Xyx;l/^x;l/) -a-y'7xx;^ij^ 
SyA s ex-o- (p-b/l/xyx^x/p) 
^^o^^^u^^a. ex-o - (p-WKr 
yx;l/*x;i/) - 2, 3 -lyfyttyPVtti' 
A. ex-o - (p-b;i/xyx;i/*-;t/) - 2 - X -7 
)V-3, 4-^ypyi/^yyv^isJ*, ex-o- 

(n-77yXW^) -a-isX+ArfUttis 
A. ex-o- (n-7^y^x;l/) -«-y7x 
—A'tfVtti'J** ex-o - (n-7^yXW^ 

;b) -a-^>^o^^^y^^A. ex-o- 
(n-y^yx;^x^) -2, 3-^y9y-J^yy 

y^^A. ex-o - (n-7^yX/^X/H -2 

-x^/b-3, ex 

-o- {X$yX}Vib—}V) -a-itjt+frffVttis 
A. ex-o - (bij7/Wn^^yx/t/*^) -a 
-y7W>J^yA, tX-o - ( 1 , 1, 1-h 



»J 7/Wnx^yx;l/*x;i/ ) - a -i?jt +)V? U ^ 
>-a. ex-o- (tert-y^yxw^;H -a 
-^fvb^y^t^A. ex-o- (;\°— yjv^u^- 
9$yx)V^—)V) -a-i^^/b^y^w^ ex 
-o- (y?nMfyx;i/*^) -a-^X^-;b^ 
yi-^A. ex-o - (^y^>x;b*~/b) 
s^^/b^y^s^A. ex-o - (p-y^n^y 
-*fyx/b*— /b) -a-^^b^y^^A. ex- 

o- (p-tert-7"f/Ky^'yXW^) -a 
-^Xfvb^'y^^A. ex-o- (^y\yyx^ 
— /b) -a-isjt'f-jVjfVtti'J*^ tX-o- (%y 
7r-X/W^) -a-itX+jVPVttzsMmey? 

- (p-b;l/xyx;^x;t/) rn^y, 2-^VXn 
t7b#/b;tf— /b-2- (p-f/^xyxw^) 7°n 
; \° > m<r> j3-5-h x/b* y f^flc , y7x :x/b y x;b * 
>\ Sy>^n^y;i.^x;^y^iyx;^yl^ 
P -b;l/xyx;l/^yl2, 6-y-bn^yy 
/K p-b;i/xyxMyl2 f 4 -^bo^yy/b 
f ^x h n^y y;u;l/*^- Mift, 1, 2, 3- 
byx (^^yx/^^Wy) l, 2, 

3-HJx ( fij7/^n^^yx;^x;^y) < 
y-tf>\ 1,2, 3-h'JX (p-Wl/xyx;^x;|/ 
^-^y) ^y^yf ^x;^ylxxf /^Ift, 79 
)VA SF-^f /b- b y X U— Y . 79)VA 5 Y~A)V- 
b:>b— K 3-J)V1£)V*y-1> 3-y^)ViY^^ 
A 5 Y~A )V- Y U Xb— K 5-S)Vi$)V*y-2, 

S b--f/b- b^b— K 5-x/b 
tff/b^y-2, 3-^#;bjfr*rW 5 F->f/b-n-y 
^/bx/b**— b^<?M 5 b-^/b-x/b**— bfiS 
fls^aj^f bti&ifi. b yx/brtuX^yx/btfyjSb 
^xx/i/XMx^A, by 7;Wn^^yx;i/*y 

8(p-tert -7">^y7xX/|/) y7xX/U;l/ 

*-^a. byx7b^-ox^yx;b^yMbyx (p- 

tert-7>^y7xX/|/) X/l/*x^A s P~b/b 

xyx;^ y8 h y 7 x-;^*-^ a s P -b;bx 

yx;b*ygS (p-t e rt-7>^y7xx;l^) ^x 

^x^x/btf:— ^a s p-Wi/xyx;^ylhyx 

(P-t e rt-7>^y7xX/^) X/b*— 

rt-^AJg. ex (^y-fe'y^^H *J7V*9 
>\ ex ( P - Wbxyx;b*~;b) y'r/7^y, e 

x (i^u^^/bx/b*— ;b) yrv^^y, ex 
(n-X>;bX/b*~/b) VTV*$V. ex Kvy 
f-/bx/b*~/b) y/y^^y, ex (sec -x>/b 
X/b*x^ ) yTV^ ?y^ ex ( n -To t7bX;b* 
~/b) y7v7^y, ex M yrnbVbx/b*— ;b) 

y7V7^y, ex ( t e r t - X'fVbX;b*^/b) is 

Tv^^ymeyJTv^^ymmw, ex-o - ( P - 

b;bxyx;b:b^7b) "«-y^Wy^yA, e 
x-o- ( n-^yx;Wx;H -ct-^xf-;b^y 
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fa_ij»swi*u yyyy * yist^#;#,t/y u ^ ^ A 
[0055] m%m\<m&mz. ^-^mm 1 o o 

fi*SPt;MLTO. 2~1 5fi*g|5, #£0. 5-81 

»»fc-r*ii:* l #4t<, o. 2mmmzmtz^^b 

D, 15 MM8B£ fii. hbV-Jxh cnm&m^i&T 

[00 56] ( E ) j*4*o**tt{fc£mi, KSfc*3W.fc 
«3*S3L*N&ifc&*U 5^ MR+fcttSW-* IK<7>8£tBS8JK£ 
j«jy £ i fc S-fE^HJsWiLT*? *) , Zcoi. o & 

yrn 7t-( ;H?2r fa±-f 4 £ t a*tr& s ( W 

If 5-232706?, |Sj5-249683-*§\ |s]5 
- 1 5 82 3 115-249662-^-, |B| 5 — 2 5 

7282f, |5]5-289322^\ |B]5-28934 

[0057] dcoia $rfsa£ttfl:-&ftfc tT«. li- 
ft, *ZSL »E»fD»iMfiT5>1H. 8URT5y», 

^#kt5vis. #assr$>iB, ^iv^i^mk^ 

[00 58] HflsftfcJi, m-a^OSKT 5 ylt L 

T . 7Vt-7, ^f;P7Sy, Xf/t/7$y, n-T 
n bVkT 5 > . -< V TO hVl^T 5 > . n - y'y 5 

^y7f;17Sy, sec-7W$X ter 
t-7f^7Sy. ^yf^75y> tert -7 5/1 
T$y, y^c^yy/yrs y, ^y;l/7Sy, y? 
n^y;i-7Sy, / ^rf;i'7Sy, t^wsy, 

y~/txT$y. yy/bTSy. Kfy^75y, -fey/b 
7Sy, *^-i/yi?T$y, xfi/yy'rsy, fb? 

yfflhU, y^W^y, ylf^7$y, i?-n 

-7ot;i/7Sy, y-^yrubvi/rsy, y-n-y 
y/i^r s y„ y-f y yy/i^r s y, y-sec- yy/u 

T5y, yXyf/l/7$y, i>'y^n^<y-?-;txr ^ y, 
yMy/1^75y, yy?nMy;l-7Sy, y*^y°y 
;i/7Sy, y^wsy, yV— ;u-rsy, yfy 
;yrsy. yFfy/t/7sy. y-ty/yr$y, n, n 

-y7f;Wfl/yy"7Sy, N, N-WfA-xfl/ 



yy'T5 y, n, N-y^f;i/ff5xfyy<y^s 

y*w*s § ft , m^mcommm r^ymttx. bu 

^f^7$y, h'Jxf^TSy, hy-n-7°nb/P 

r$y, b u>f yrobvyrsy, hy-n-7'w 
5 y . b y y yy/br ;y. b u - s e c -yy;b7 
= y. N'j^ywsy, hyy^n^yws 

hu^r^rsy, N'j^?f^75y, buy— /b 

7$y, h'Jfy^7Sy, N'JFfy^Sy. b >J 
■feWiy, n, n, n ' , n' -y b^;*y/b;><y 
yyy'rsy. n, n, n' , n' -yb5.*y/bxy 
yyy'rsy, n, n, n' , n' -f b^^f^f f 
5xfyy<y^syf^§^^„ 
[0059] tfz, Mrs. ymt L*c{x, M^Jfyx 

f^xf;l/7Sy, ^f-7l-x^;VTobVtxTSy, ^y 

y;i/7Sy, 7i^f;k7Sy, ^yyvpy^^rs 
y^M*§ti-& . s ymBoimmmr 5 y^ 

Oft#:Mi:tT(i, ?xyyf^ (^Jx^T-'Jy, 
N-y-^yyr-Uy, N-xf;i^7x yy, N-rnh" 
;P7*— 'Jy, N, N-y^Wx'jy, 2-y^l-T 

xyy 3-^wxyy, 4-^f/l/7xyy, x 
f-;kT— try, rntypr-'jy, h y^f;i/7xy 
y, 2-xbn7xyy 3-xhnT-Uv. 4-- 
ND7X t)y, 2, 4-y-ho7xyy, 2, 6-y 
— h D7X U y, 3, 5-y-ho7xy y. N, N- 
y^f;^;Wy'yf) , y'7x-;i/ (p-bU;k) r 
5y, ^f/l/y7xX;l/7Sy, h y7xX;1^75y, 
7iXl/yy7Sy, -f7f-;^T5y. y7S7t7^ 
yy. h°n— (^Jx(f b°n— ;K 2H-t°n— 

1 -^frt'bfn- /K 2, 4-yyf;l/h-o-;K 
2, 5-yyf-;txb°a-7i-. N-y^-bn-/!-^) . 

y— ;i^t> , f-rv*— ;PiWW*c («i.Hrf-TV— -f 
y^-ry-;^) . >f syy-;n^»#: <wi.tr>f 5^ 

y"— 4 -y< 5 yy— 4 -y< f-;t— 2-7 
x ^ a s y y-;i^p ) . b 5 y-/i«aw*: , 7 5 y y 
bo u yfUS* (M-iifbn u y . 2 -y<y^ 
-1-fnyyf) , bn 'J y>ff^ (fffi.tr tn 'J 
y'y. N-^f;i/tnyyy, bnyyyy, N-y<y 
;n;oyb'yf) , >r syyyyf^f*. -f^yyyy 
ymmfa. by^'y|i##c (Miifbu^y, y<y^b 
yy'y, xf^tyy'y, /nwtyy'y, yy;i-b 
yy'y 4- ( l -7f ;Kyf ;k) byy'y, yyy 
^tyyy, hy^f/t/tyyy, hyxwyy 
y. 7x-;L-t q yyy, 3-y<y;t— 2-7i- ;t-bi) 

y>, 4 - t e r t -yy;txbU y'y, y7xX/l/ty 

yy. ^yyvkbyyy. ^b^ybuyy. y>^y 
b'jy'y, -j^b^y^'Jy'y^ i-^f/k-2-ty 
by. 4-bayyybuy>. i-y<y7b-4-yx 
-/bb'jyy. 2- d-xwnt^) buy'y. 
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fty b°^y>l§2»#:. */Hfc U yi&Sffc. -fyK-/P 
f&ifk, y>f yh*-/H&itiy \ W-Av?'V~)Vm 

mfa, avyv >tmtk. y u >imfo < ^Rtf^ y 
'JX 3-^yy y^M-fij/i/f) , ^fv^yjy 
ISSWc, yyyyy^*, ^tyyyf^ft, ^y^ 

'J y>Bt*»fly *;w^-;Hlfii, 7xfyHJ y> 
mmw, T7Vy->mmfa. 7ity>ii*, 1, 1 

yygp«<k yr-ymmw. 7TJ~>ymmfo, 

t LTti. mm T3 y^&SK, A y v-)VA)Vi$y 
w, T^smmmifc mni-ai~ym. r?-y. r 
)V*?—y^ rx^y^ym. yvpysygL yyy-y. 

hXfy'y AWAi/y^ yyy/pny yy, n>fy 
y s y-^^-->, 7i-;|.77-y, Vis 

y„ 3-7S/t5y'y-2-^yi, y h^yy 
■£*8j2: LT3-fUi>>X;^>-^ P -h;ny^;l/ 

n^yt'jyy, ysyypy— /k 2, 4-3-yyy 

V^—lV^ 3~A yV— )VX 9J—)V\l K 

x^y-^rsy, yx^y-;i.7iy, MJx^y— 

/k7?y, N-lf^yX^ y-;txTS V. N, N-y* 
x^/Pxyy— /PTSy. h IM 5 

y. 2 , 2' syyx^ y— /k 2-rsyxyy 
-/K 3-7i/-l-rnyv-;k 4-757-1 
-79 J— /K 4- (2-hFoJfyXf;H t;^U 
y. 2- (2-bKo^yXf^) b°u^y s l- (2 
-tf'n=)fyxf;l) hX5/>, 1- [2- (2-b 
Fn^fyxh^fy) xf;H f^S^y, b'Mjyyx 
1- (2-hFoJfyXf;H tn'Jy'y, 

l- (2-tKn^yxf;H -2-bnyyyy, 3 
- b^ »J S/y - 1 , 2 -7DA'yy^-;k 3 - be? U 
y'7-1, 2-7Wtyy't-*, 8-hKnJfyxn 
'Jy>, 3-yM y y 'Js/y— /K 3-ha^V— /K 
l -y^-;P-2-bnUiyyx^y— l -r^'Ji' 
yxyy-;K N- (2-tFDJfyxf/H 7?/H 
S ty N- ( 2-b Kn^fyxf^) A yxafyrs 

h\ N-^f/WATSH, n, N-y"y^-/t^}vk£. 
T5H\ T-fchTST*, N-y^;kT-bhT5 hy N, 
N-yVf^T-kbTSH, 7"at^y75R ^yX 



A s ty yy-f s ty 5 YmtfflttZtih. 

[006 1 ] IC, TIB— ^ ( 1 4 ) Rtf ( 1 5 ) 
[0062] 

CH 2 CH?0(R 41 0) s R 44 

n — oh 2 c:h 2 o(r 42 o)tR 45 (1 4) 

CH 2 CHpO(R 4;i O)uR 46 



CH 2 CH?0(R 47 0) s R 49 

N — CH 2 C!H 2 0(R 48 0) T R 50 (1 5) 

I 

H 

(sWy R 41 , R 42 , R 43 , R 47 , R* 8 li**ve*l»ft 

Lxm&dz. ^m^txim^mmm 1-20 <f>t)v 

dfyyS. R 44 , R 45 , R 46 , R 49 , R 5 °ti?k*m-?, 
mMW.l'-~2Q<r)T>V*t>vmX\±T^jm%:^L, R 44 
tR 45 , R 45 i;R 4f y R 44 tR 4 y R 44 fc R* 5 1 R 4 y 

r« R5 0 li^tifti^ Lzmzmm. lt t> =t vy 

S, T, Uli-e*l^0~2 0<9S@ft£*^. fflU 
S, T, U = 0^i:§. R 44 , R 45 , R 46 , R 49 , R 5 ° 

[0 0 6 3] ZZX\ R 41 , R 42 , R 43 , R", K^CO 

7^1-yitua, Mti-20, jfiKiii 
-10. jetc#a L<«i-8oi ) coT-fe l 7. ftfreut; 
12, y.fi/ys, xfi/ys, n-rntyys, >fy 

70fl/yi, n-7'fl/yl, -fV7*fl/yi, n- 

^yfi/yl, -fy^yft/yi. Myyyi, y— 
i/yl, fyyyl, y?n^yfi/yl s y?nM 
yi/y^?&«§§;{f 

[0064] tfz. R 44 , R 45 , R 4S , R 49 , R 5 »^)T 
)V^)Vmt LTti. 1*11-2 0, *fiL<(il- 
8. IWtL<l41-6«i>OTj>0, ifL^tilttlg 

*WR, BSttwv^-ftL-c&o-rt ivy JWfcWt 
{±, ^f;H, xf-;PS, n-y°nbVH£ s >fV7ntf 
;i-S. n-y^/t-a. W V7'f;H s t e r t -y f-)V 
n-^-y-?-;^, -fy^yf;H, ^yy^, y 
—/PS. fy/H> Hfy/H, NyfyiH. y?n 
^yf;«, y^n^y;HffrWtix^„ 

[0 06 5] MtC. R 4 «tR' 6 . R 4B i;R 4 y R 44 i;R 
46 , R«i;R 45 i;R t6 , R 18 tR 6 »^l^ffMt§i 
^r. -ewSo^«iSc(i:l-2 0. J; 0«fSL<{±l — 
8. M^it<(al~6T"fe 1 9. ifcitL^co^JiK 

mm. 1 ~6 , ^= 1 ~4 «r;^f ;i^6WHK tr v t 

ivy 

[0 06 6] S, T, Uti^fc.-TflO — 2 O^Bife-C'fc 
•9. i t<(il~l 0. 5St»4 t<«l~8cr) 
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[ 0 0 6 7 ] _fcJE ( 1 4 ) , (15) mt-Smt LX A 
ftWtfi, h'JX (2- (^h^fy^h^y)xf;K 
7Sy, h'JX {2- hdf^xhdf^) X^;W T 
S>\ 1'JX [2 - { (2-^NJr^xhdf^) ^ 
i/} xf/H 7$y, h'JX {2- (2-* h^f^'Xh 
dr>-) x^/k} TSy, I'JX {2- ( 1-^h^rv-x 
h^;y) Xf-;H T$y. h UX { 2- ( 1 -xh=Jf£y 
xHy)xf;H7SX T- UX { 2 - ( 1 -x 
y/n^y) xf;H 7Sy< HJX [2- { (2- 
tFa^fyXlJfy) xb^ix} x^-;k] TS>\ 4, 
7, 13, 16, 2 1, 2 10 
-^'Tiffiy^n [8. 8. 8]^fafy, 4, 
7, 13, 18-f h7^t-l, 10-y'7fh"y 
?o[8. 5. 5]x-f 3t>, 1, 4, 10, 13- 

y, 1 -T-!f-l 2-?7*}>- 4. l-7f-15- 

^^y-s. l-rf-is-^^'yy-efiw 
6ix4 0 tftS£l7iy, rxijyiift, tn'jy 
yfipf*. ty ^yyyf§«#c. 75/1 

h^v-y< y-0 x^-/W 7SV, h'JX { ( 2- 
(2-^b^fyXbJfy)Xf;M 7SV. hVX[2 
- { ( 2-y< b^fixxb^^) xf;H 7S 

V. l-7f-15-^7^y-5f^MU\ 

[ o o 6 8 ] . ±ismatt^^« i m&m&T-x 

it 2fflm_hSrffi^^TfflV *4 i t j&^S , ^OlE^- 

o on&mzftLxo. 01-21 

ASP, «*: 0 . 01-1 fi»a»*fijgrcft 4 . 
0.01 Mgp «t 9 > fc lE^m^ < , 2 MSP 

[00 69] 4fc, ^-^1^ ( D ) 
j«#tf>BW>fffl!fcJ; 9^ft«}t£ffMt-4BS^fit£>Jk L 

^ f-/l>3£, x^°df >-XX(;£ b* x;kx— f7l/*£*-f-4 

Mili\ N, N, N' , N' -fh5> b^ixyf^S 
^ f-zUBai^ U ^ -/I''* 'J /WHRt^r b^y<h^iy^f- 
my V n -jv*j y ;HH, liMilit y; — t Kn^f 

y^f;l/7i7-;l/l, h'X7iy-;t/Af(7)7xy- 
;M4ft«txt7noh F U y^Oifii^Wf <bft 
4. »fci8*&as««U±, 1. 3, 5, 7-7"b^y<h 
^^f;l-/U3- /l^U^&fcVU , 3, 5, 7— r 
h77/l-3Jfyy WJ a— /WU/t-Xixl , 3, 



5 , 7-T^b^t Kn^yyf^/'Jn-;^ij;K 
2, 6-yhh'n^yyf;t/p-71/V*-;l, 2, 6- 
>?b Fn^fy^f^yi/- /K 2, 2' , 6, 6' - 
rh7tFo^y^f;l/-t'X7iy-MSy ; 'l, 4 
-b'X- [2 - ( 2-b Fn^rnb/l-) ] -^y-lf 
y. N, N, N' , N' -fl-7^ l/^iVffi&t 

2 5 JlMSB. t^L<fi5-l 5 £*l£> 
ii-WC t 2 WJLhfifffl LT t> J: V \ 

[0070] ^m^vi?x vmmz\%^ ±fa&MW 

t^'fiK, A-7;l^n7;i/Jf;i/^ l Jt=3fyxf 
lx-yx^y— 7-/3Rlt,T;i' ;J r;l'XXT--'b. 
^•nW^Sy^^ft-fK #7 •y*5j-;k^Viyn 

^•9-y^b^^w^^xs. mmyxu-v tf 

C-430] , r F C-43 1j (V^-ftLtfeJCXU — 
xa , t-7ny r s -i41j , rs-l 

45j, rs-381j. r S -383j (t^^tjfi 

Hf(ft)l),xx^yr D s-401j, r D s 
-403j , r D S-451j ( \vftli> -?A * >T.M 
(tt)I),^'7r7?rF-8151j, r F -i 
71j , rp-l72j. rp-l73j. rp-17 
7j (^rfLfc^:H*>f (*) «) . r X -7 

0- 092] , rx-70-09 3j ( ivfft ^ ftJg-fb 

^X* («c) ») ^^(fS^t 

ii. 7D5- h" rpc-430j ( fefeX U -XA 

(»>«), r X -7 0-09 3j («»b^X* 

(1*) ») *«S«f 6^4. 

[0 07 2] ^Bjj^i/yxMf^ifflLTA'^-y 

d Z. t s Wi.lf iy 'J ^ y ^ xv^^co^RJilc 
xby^-r- ^ y/f«#St"IJI^o . l — l . o ix 

mi:5r4J: otlffiL, Clix^* -y hTly- h±T6 0 
~~2 0 0°C, 1 0#~1 O^ISL L<(i8 0— 1 5 
0^. 30 5 U ^- ^ -T4 . ^T" S WO^ t 

^-y^ffM-T4fci6W^X^^±ISO^^xMK±t; 
*>yL, iS*3 0 0 nmlilTtOjl^hll, X^^Vl^- 

xia^osx^/^-mt L<(«^*i*iS7t« 

1- 200mJ/cm 2 tg, if S L < (i 1 0 — 1 0 0 

-MT6 0-1 50°C. 10#-5m jffiKU 
80—1 3 0°C. 3 0g^3W^hX?X4f-y> 
(PEB) -T4. Hfc, 0. 1-5%. #f4L< 
(±2 — 3%T-h7^^-/bTy : Exr7AyN-f FntW 

t* (tmah) *or^y*»awffl««m\ 1 
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0#~34HBL ff*L<li3 0#~2#HL ?f}« ( d i 
P ) ?£, ^ ( p u d d 1 e ) j£„ X71/- ( s p r 
ay) ffi^)«ffifcj:03H«^4itfcJ:9fflRJ:fc:a 

rtX*/Hf-«0>rtre*> 2 5 4-120 nm<Z>jl£ttit 
XttX y7l/-f it; 1 9 3 n mOA r F , 15 
7nmS0F2, 146nm(0Kr2, 134nm<7)Kr 
Ar, 1 2 6 nmCOAr 23r t'CO^ nf— , X 

<£ & » it—v—*? izmmx*$> h . 

[00 73] 
[00 74] 

[00 7 5] [-£f£Ml] ^U-2-^h^f^-4- 

1 Lc?)77X3(;!llt Ltrb7t ^75^5 0 0 
m 1 s WS^lJh LT s e c-y^-tUV^M. 0.01m 

0 1 &tt&A,tt. ZC0m.-&immz- 7 8'CT'P - t e r 

It2-^ h^f^-4-t e rt-7h^yXfl/>'l 
Og^^SDt. 3 0iH»¥L ! Sr#6*#3-t*fc. fi-^ff 
iLRJtB{4SJCG}§?S^->{ ^ 0 . lmol £'mu LX 
'fr~>iz„ iJcfc, ^yv-£fjflhr&*:a6fc, £3ES£ttl 

ft, #StU <8HS-£fcfc£>b, 2 9gf)fiM^ 
•J-2-P< h=¥^-4-t e rt-T'h^fyXfl/yiS 
f#^fL^„ St, jKU-2-> h^fy—4-b Kndfix 
Xf-l^^t^Sfcrtt. ±IS2-^ h^f ^-4- t e r 
t-7'l^yXfl/y2 9g5r7-tly3 0 0m 1 t?g 

tear, sKyv-fcifeRS-i*;, ffiJ*-*B*U;fc£>E>, 

1 8 g >J v— W%t>ixtz . G P c t J: 

fJT, 'H-NMRt'tert- rf-^t&Sfc-f & t— 
^^ftMStL^^ifc. 13 C-NMRT"1 70ppm« 

C = Otfyfi=Sfc:J: "9 , %t>tifz#V 

[0 0 7 6] [£-j£M2] *fU-2, 
-4-tKn^fy7iy-;^iS 
1 L,<V7 7Xat,zmmt LTf-h^b Kn75y5 0 0 
m 1 , m&fflb LX s e c-7<f-frV + *?J* 0.01m 
o 1 SftiLX,*!. iW^^t- 7 8°C-C"P - t e r 
t-:/h^X^)x>-3 0g£8sOllU 3 04Mf#L% 



Ht2, 6-y> e r t -7"h^fy^f 

U>lQg =tmm 30 Miff LSr** £>fiilr$ . 
*6#jhRJCfctRJE»SKfc.X 9 S —)V 0 . 1 m o 1 £ jg 
JnL-TffoT^ Jgfcs sK'J-2, 6-^h^^-4- 
b Ha^^fp^fctiftftfc. ±fE2, 
Jfy-4-ter t -7>^f yXfI/V2 9 g£Tb h 
>3 0 0 m 1 fcjgfffU 6 0'CT'^i^iiS^SrJnx.T 

m&LtzbZb. 18gWJ 6*ufc . 4 jfc , 
GPCH i&^flf, 1 H-NMRTt e r t -7"fVyS 
liZ § b - y* #«ai S tl% V * i fc , 1 3 C - N M R X 
1 7 0 p pmc0C = O«fffttCj; 0, #^iX/t^°UV— 
^^^Oftl vK U - 2 , 6-^h^r^-4-b 
K ndf isXi-ls >Xfo hc\b tmU^ixfz . 
[0 07 7] [^)SM3] 3** 
y— 4-b Hndfi/Xfl/y) OiirfiJc 
1 L075Xn(;M!: Ufl^fc Kn75V5 0 0 
m 1 , Iffl^fOt Usee -r-f-/py -f-^A 0.01m 
o 1 frftii^. ;«M:-7 8"CTp - t e r 
t-7>dr^X^^>-3 Og^^Jnt. 3 O^JiffLSr 

0. 0 0 5 mo 1 SrgsJdU S^IBRjCS^fc. 

£y-4- t e r t -7" h^r^Xf-P-y 1 0 g^^sjDL. 
3 OiMKfL^A.S^S-frfc. *^#ihRJKtiKJC^ 
1(^^7-/1/0. lmol Sr^JatTt : T'>J , -c> act, 
v-tHKR^Sfctofc:, Rjea^^^ ^y-;p4^ 

tar, »A>*ufe«^**aa8s*t«, iMSiL, ^ 

-jt e rt-7'l^fyAfl/y) 

*ufe. SEfc, (p-bHndfyXfl/» ft& 

tztb\,Z^ ±|B 3 ^CO*" U p-tert-7'b^fy^f 
l/y29g SrT-b b y 3 0 0 m 1 ^»t. 6 O'CVJ? 

&%t>tUz. ttz, GPCtiS^W. 1 H — NMRT 
t e r t -^f-;i^lti*-rs tr— ^j&*«a$^v^ 
i: s 13 C-NMRT1 7 0 p pmOC = OOfffttJ: 
0, J v-^f Mtoi^ 3M (p- 

b h* nJf y^fl/y ) ^> £ fc ^SIISStLfc . 
[0 0 78] 9^(2-^h^y--4 

2L077Xn(;IltUfh7tKn77yi, 0 

00ml, iMtLtsec-7'f;^JfW0. 0 
6 m o 1 ^f±JX/CJ^ - 0 £0>fi£«iiaKC- 7 8°CT'2 -jt 
fJf is- 4 - t e r t -7*h^fyXfl/y6 0 si'SM 

u 3o^mnt^^m^ittz. cwBummizm 

ftilLfc. SEC 34H«:Kyv-fc-$N&fc«>fc:, p- 
^C(=?yf-^;PX-?-^y 0 . 0 3mo 1 Srgfc&Dt, 54tf& 
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yo. 0 3mol£aamU 54HSE*&&l£fc. 
JE8?iKK2-;>< - t e r t-/h^yXfl/ 

y3 0g*jR&iiU 3 OiMifP L^t&^M^-S^o £ 
<aRJEif?ffli*fetSL;fc. Ml:. 94HS#U^-fc 
p-?na^f;^fl/yo. 0i5mo 
lfcSSJUU 5#IBRi6$-&fc. ^OKJS^Mt-2-.X 
e rt-7>Jf-/XfI/yi 5g£&SfiD 

U 3 0#flH¥b3ra*4>S^3-£fc. £*>RfBS»(i# 

yxfkyi og&sanu 3 ojWffiL,&&$>m&z 

m^jkKJ&3&J&B&£8i&ttfx 0 . 1 in o 1 

*5-tbfc». irttU (SKS-^fci*, 9 9gOfi-fe 
( 9^iK<7)2-^ h^v— 4-b Kn^yXfl/ 
y) tf»A>*ifc. St. 94M£ (p-b Kn^fyXf^ 
y) fc^*3t»(C, ±IS9^iK(?)^U-2-^h^^- 
4-tKn^yXfI/y9 9g^7-thyi, 00 0m 

i jcjbjbu 6 o°cT'j?m<7)mm£$:i}uz.x 7m^mw 
a. ^uv-sifcifts-fr. us: t 

;^>6 6gWJ . S , G P C^f/K 

i H-NMRTt e r t -y^JV^iZ^^t t b°— 
Wiffl&ft&^Z. t . 13 C-NMRT"1 7 0ppmOC = 

(2-.* h^y-4-bKn#yXfl/y) 

P u 1 y m e r 1 : Mw 1 1 , 



[0079] mmm. tmwn net^-r p o i y m 

e r 1—7 (SlJfeW SI/'P o 1 y me r 8—1 0 (it 
R#|J ) <0»K U V— t , P AG 1 T^iXhm^mt . 
Cross 1 inkerl, 2 f: iiXSrfl 1 , 2 tc^f 

-/l/^y^f/l/X-f/l/T-bf-l (PGMEA) (C?§ 

2 x/m«f7nyS7 -f T$FSS"3 _ 5 £ i: £ b 0 . 

[0 0 80] ft^ilfzl/'JXhffii:, y'JayViA- 
CDUV-30 ( 0M?S) J5 5nmSIUKr 
F*(248nm) T*RI»£ 1 %£lTtCff3 
itXtva-f^/L, *-y Y~rv— h^ffl^T 1 

0 0°CT9 O^fSK— ? U UisXhcomn-i 0. 5 5 
jumCOJJ^tL^o ■Ift.SrX^Vl'— if— Xf7^- 

(-aytt, S-20 2A, NA-0. 6) Jffll^f 
3KU WmmJolZl 1 0°CT9 OgffH^-^U 2. 

[0 08 1 ] n^titzU'Jxh^^-y^coXolzB 

fWRT)£: 0. 3 O^m^^f yTVKXI- X£ 1 : 

1 T*flnr£fS3t££ , aSSEMBJJMWHHS- 7 

2 8 0T*tft, ^tL^MilS** (Eo P ) fcbT. Z 

[0082] 
[-fL2 3] 

0 0 0. Mw/Mn 1 . 10 



^L,OCH 3 




OH 



[00 83] 



[1L2 4] 



Patent provided by Sughrus fttfeorb PLLC - http://www.sughriie,com 



(a 8) )0 1-1 14825 (P200 1-1 14825A) 



P u 1 y m e r 2 : M w 1 1, 0 0 0. M w/M n 1 . 10 



H 3 CO, 




QChk 



[00 84] 



[ft2 5] 

P u 1 y m e r 3 : b : c = 0 . 9:0. 1 

Mw 1 1, 0 0 0. Mw/M n 1 . 10 



[0085] 





OH 



P u 1 y m e r 4 



[ft2 6] 
b : d = 0. 9 : 0. 1 
Mw 11, 0 0 0. Mw/M n 1 . 10 




OH 




"CM, 



[00 86] 



[ft2 7] 
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P o 1 y m e r H : fttoggC 3 

M w 1 1, 0 0 0. Mw/M n 1 . 20 
g = 1 



1v4 



,OCH 3 




OH 



[00 87] 




P o 1 y m e r 6 



8 

[•ffc2 8] 

Mwll, 000, Mw/Mnl. 2 0 

g =1 



H 3 CO v ^l v .OCH 3 




OH 




CH 2 CH 2 — f g 



[00 88] 



Ut29l 
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P o 1 y m e r 7 : 



Mwll, 0 0 0, Mw/Mnl. 2 0 
g = 3 



„OCH 3 




OH 



[00 89] 




CH 2 CH 2 -/ g 



[ft3 0] 

P u 1 y m e r 8 : M w 1 1, 0 0 0, M w/M n 1 . 10 




OH 



[00 90] 



P u 1 y m e r 9 



[ft3 1] 
e : c = 0 . 8:0. 2 

Mwll, 0 0 0. Mw/Mnl. 10 



[00 9 1 ] 



OH 



[ft3 2] 
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Pu lyrnerlO 



e : d = 0. 8:0. 2 

Mw 1 1, 0 0 0, Mw/Vl n 1 . 10 




OH 




\ / 



-SO3 



PAG 1 




o 



[0094] 
[ft3 5] 



^0 CT 



I 



Crosslinker 1 



\ / — o- 



N 



[009 5] 
[IS1] 



A 



N N 0 




Y 



Crosslinker 2 



TMMEA 
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[00 9 6] 



* 

fife 

®\ 




(mJ/ 
cm 2 ) 


(jU m) 










1 


Polymerl (80) 


PAG1C2) 


(0.1) 


Cross linker 1(10) 


25 


0.22 


2 


Polymer2(80) 


PAG1C2) 


(0.1) 


Cross linker 1(10) 


23 


0.21 


3 


Polymer3(30) 


PAG1C2) 


(0.1) 


Cross linker 1(10) 


25 


0.24 


4 


Polymer4(80) 


PAG1(2) 


(0.1) 


Cross linker 1 (10) 


22 


0.23 


5 


Polymer5(80) 


PAG1C2) 


(0.1) 


Cross linker 1(10) 


20 


0.19 


6 


Polymer6(80) 


PAG1C2) 


n-/f*73^ 
(0.1) 


Cross linker 1(10) 


19 


0.18 


7 


Polymer? (80) 


PAG1C2) 


n-/ffl>7^ 

(0.1) 


Cross linker 1(10) 


13 


0.18 


3 


Polymerl (80) 


PAG1 (?) 


(0.1) 


Cross linker 1(10) 


25 


0.21 


9 


Polymerl (80) 


PAG1 (2) 


TMMFA 

(0.2) 


Cross linker 1 (10) 


26 


0.20 


10 


Polymerl (80) 


PAG1 (2) 


n-/f*7^ 

(0.1) 


Cross linker 2(14) 


30 


0.24 




Jt 




!S£ 
(mJ/ 
cm 2 ) 


C jj, m) 


mm 








1 


Polymer8(80) 


PAQ 1 (2) 


n-/f ^75> 
(0.1) 


Crosslinker 1(10) 


32 


0.30 


2 


Polymer9 (80) 


PAG 1(2) 


n-J'f AT;> 
(0.1) 


Crosslinker 1(10) 


33 


0.27 


3 


Polymer 10(80) 


PAG 1(2) 


n-/f J175> 
(0.1) 


Croeslinker 1(10) 


31 


C.26 


4 


KolymerS (80) 


PAG 1 (?) 


bU±^-^7i> 
(0.1) 


Crosslinker 1 <10) 


32 


0.28 




Polymer8(80) 


PAG 1(2) 


TMMEA 

(0.2) 


Crosslinker 1(10) 


33 


0.28 


6 


Polymer8(80) 


PAG 1 (2) 


n-/f A75> 
(0.1) 


Croeslinker 2(14) 


40 


0.30 



7ny b^—i/cr>M% 

(51) int. ci. 7 mm& 

G 0 3 F 7/039 6 0 1 

HO 1 L 21/027 

(72)»Bg# eh l^i 

*iS9*'*4ffi«IJH*Wt**lffla*28- 1 



F I (##) 
G 0 3 F 7/039 6 0 1 

H 0 1 L 21/30 5 0 2 R 
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F — A(##) 2H025 AA01 AA02 AA03 AB16 AC06 

AC08 ADOl BEOO BEIO BGOO 

BJIO CB17 CB41 CB45 CC03 
CC17 FA12 



4J002 BC121 


BN201 


BP031 


CH052 


DF008 


EJ067 


EN028 


EN038 


EN048 


EN068 


EN108 


EN118 


EN127 


EN128 


EP018 


ES008 


ET017 


EU018 


EU028 


EU038 


EU048 


EU058 


EU078 


EU108 


EU118 


EU128 


EU138 


EU148 


EU187 


EU208 


EU218 


EU228 


EU238 


EV216 


EV236 


EV238 


EV246 


EV296 


EV328 


FD142 


FD147 


FD156 


FD158 


FD310 



GP03 HA05 
4J026 HA06 HA26 HA32 HA39 HA49 
HB06 HB26 HB32 HB39 HB43 
HE05 

4J100 AB02R AB03R AB07P AB07Q 
AB07S BA03P BA03Q BA04P 
BA04Q BA04S BA05P BA05Q 
BA05S BA06P BA06Q BA06S 
BA76P BA76Q CAOl CA04 
CA05 CA06 CA31 DA39 FA08 
FA19 HA53 HB43 HC09 HC43 
HC47 HC57 HC63 HC64 HC69 
HC71 HC72 HGOl JA38 
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